
MIL-O-Q5ti45B (PA)

23 September 1976
SUPERSEDING

MILITARY

MIL-O-Q5445A (Oral)
30 September 1962

SPECIFICATION

OCTOL

:rd.sspecificatiorl is approved for use by Plcatimy Arsenal,
:spartment o: the Army, and is available for use by all
Ieparcments md Agencies of the Department of Defense.

1.1 Scoae.-This specification covers Octol, a Mgh explosive
htended %se as a high explosive mixture in ammunition (see
:.1).

1.2 Classification.-Octol shall be of the following types
=nd classes 2s specified (see 6.2):

Type I - Octol 75/2’j
Type II - Octol 70/30
C12SS 1 - 12 efflux seconds
Cless 2 - 8 efflux seconds

2. APPLICABLE DOCUMENTS

2.1 Issue of documents.-The following documents of the issue
h effect on date of invitation for bids or request for PrOPOsal
<>T’M2 part of this specification of the extent specified herein.

SPECIFICATIONS

FEDE?JIL

FS-S-366 - Sieve, Test

r41LI:ARY

NIL-T-248 - Trlnitrotoluene (TNT)
NIL-H-45444- HNX
i4lL-A-48078- Ammunition, Standard Quality

Assurance Provisions, General
Specification for

~~eneficial comments (recommendations, additions, deletions)
‘~~d any pertinent data which may be of use in improving
:31s document should be addressed to: Commander, PicatinnY
,Aysenal, Dover, N.J. 07801 by using the self addrzssed

17M)
Scanderdization Document Improvement prOpOSal (DD Form

annearlniz at the end of this document or bv letter.

RSC: 1376



MIL-O-45445B (PA)

STANDARDS

MILITARY

MIL-STD-286 - Propellants, Solid: Sampling,
Examination and Testing

MIL-STD-650 - Explosive: Sampling, Inspection

DRAWINGS

ARMY

T548644 -

75486Q5 -

and Testing

Box, Packing for
Details, Packing
Carton, Packing,
High Explosives,
and Marking

(Copies of specifications, standards,
required by contractors In connection
functions should be obtained from the
directed by the contracting officer).

High Explosives, Assembly,
and Marking
Reusable-Collapsible for
Assembly Details, Packing

drawings and publications
with specific procurement
procuring activity or as

2.2 Other publications.-The following documents form a part
of this specification to the extent specified herein. Unless
otherwise indicated, the issue in effect on date of invitations
for bids shall apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS

ASTM E300 - Sampling Industrial Chemicals,
Standard Recommended Practice for

(Application for copies should be addressed to the American
Society for Testing and Materials, 1916 Race Street, Phila-
delphia, Penn. 19103).

3. REQUIREMENTS

3.1 Material.-Octol, Type I and Type II, shall consist of
Grade B HMX conforming to MIL-H-45444 except that 100 percent
of the HMX shall pass through a Number 8, U.S. Standard Sieve.
A blend of Grade A and Grade B HMX may be used provided that
the mathematical weighted average of the blend’s purity Is
98 percent minimum. The HMX shall be thoroughly and uniformly
incorporated with trinitrotoluene conforming to Type I of
MIL-T-248.
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3.2 Composition.-The composition of Octol shall comply
with Table I when determined as speclfled in 4.5.1.

TABLE I

Constituent m Type II

HMX, percent 75.0 + 2.0 70.0 :2.0
TNT, percent 25.0 ~2.o 30.0 ~2.o

3.2.1 The HMX, determined in 4.5.1 shall consist of HMX in
the beta form only (see 6.3) when tested as specified In 4.5.1.1.1.

3.3 Properties.-The properties of Octol shall conform to
requirements specified In Table II when determined as specified
in applicable sub-paragraphs of ParasraPh 4.5.

TABLE II

Applicable
Requirements Sub-paragraphsProperties

Moisture, Naxlmum
(Max.) Percent 0.25 4.5.2

Insoluble particles
Number (No.) of particles
retained on No. 60 United
States Standard Sieve, Max. 5 4.5.3

Acetone insoluble matter,
Percent, Max. 0.10 4.5.4

Viscosity, efflux seconds,
Max.
Type I
Type II
Class 1
Class 2

15

12
8

4.5.5

0.5.5
4.5.5

3.4 First Article Inspection .-This specification contains
technical Provisions for the first article inspection. Require-
ments for ~he submission of first article sampies by the con-
tractor shall be as spec’fied h the contract. (see 6.2)

3.5 Workmanship .-The Oct”ol shall be free of foreign matter

such as wood, PaPer, metal and dirt, when determined as speclfled
in 0.5.6. The Octol shall be In the form of buds or strips
that are free flowlng. No chunks that are greater than three
and one half Inches long, two Inches wide or one quarter of
an Inch thick are permitted when determined as specified in
0.5.6.
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4. QuALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection and Standard Quality
:ssurance Provisions .-Unless otherwise specified herein or
in the contract, the provisions of MIL-A-48078 shall apply
=nd are hereby made a part-of this detail specification.

4.2 Classification of Inspections.-The following types
of Ins?ectlons shall be conducted on this Item:

a. First Article Inspection (see 4.3).
b. Quality Conformance Inspection (see 4.4).

4.3 First Article Inspection (see 6.3)

4.3.1 Submission.-The contractor shall submit a <irst
~:ticls sample as designated by the Contracting Officer for
zvaluatlon in accordance with provisions of 4.3.2. The fir:;
znticle shall consist of ten (10) pounds of Octol obtelned
5:1sanpling as described In 4.4.3. The samples shall be
>~taifled fron a production batch which has been ?roduced by
z>e contractor using the same procl~ction processes, Pro-
cedures and equipment as will be used in fulfilling the
:->ntrzct. All materials shall be obtained from the Sae
sources of supply as will be used in regular production.

L.3.2 Inspections to be Perfo:aed.-The sample will be
s:~bjected by the Government to any or all of’ the exarinatic?.:
:? tes~s specified in 4.4.3 of t’n:s specification.

.’ L.3.3 Rejection .-See MIL-A-4E278.

k%~ Quality Conformance Inspection

b.~.l Inspection Lot Formatior,.-Inspection lots shall
:omply with lot formation provisions of iiIL-A-4&378. For
zie material covered by this specification, a lot shall
tonsisz of a homogeneous blend of Octol of one type a~d
class (if applicable), only, from one or more batches, proc”xed
2Y one manufacturer, in accordance with the sane speci-
fication, or same specification revision, under one con-
tinuous set of operating conditions. Each batch shall
consist of the quantity of Octol that has been subjected tc
the sacce unit chemical or physicai process. In addit?on,
~nspection lots of Octol shall contain:

a. Type I TNT from one lot interfix number, ?rom
~ne m~?ufacturer.

b. Grade B HMX or blend of HMX from one manu?actur~?.

4.4.2 Examination.-Unless otherwise specified in the
Classification of Defects and test tables, sampling plans
?or major and minor defects shall be in accordance with
M1L-sTD-105, Inspection Level II (See MIL-A-48078).

4
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MIL-O-4544’3B (PA)

4.b.3 Testing

4.4.3.1 Sampling.-Two samples, one quart each, shall be
tti<enfrom each batch. The samples shall be collected as t<.e
racerial discharges from the casting belt.

Collect the first sample during the first half of the
p~~duction run. Start collecting the material at the begin-
nlxg of the production run. The material shall be collecteti
2: approximately equal time intervals, in approximately equzl
=Dunts, throughout the duration of the first half of the
pyduction run. Mix the resulting sample thoroughly. In a
sfilar manner, collect another sample during the second
half of the production run. The last collection of the
Kz;erial, for this sample, shall occur during the final
ptase of the production run.

Test samples from each sample shall be subjected to
+>- tests of paragraph 0.5.-... If any test sample fails to
r.=atthe applicable requirements (paragraph 3), the batch
~fiallbe rejected. The classification for the tests shall
t= as given in Table III.

TABLE III

Ir.ipection/Requirement Defect Classification

Cczposition (see 3.2) Major
i<cisture (see 3.3) Major
1~.~olubleParticles (see 3.3) Major
;.:etoneInsoluble Particles (see 3.3) Major
V’scosity (see 3.3) Major
i:;~kmanship (see 3.5) Minor

4.4.0 Inspection Equipment.-Tne government Peserves tk.+
r?ght to inspect the contractor’s equipment and :etermine t?.zz
hs has available and utilizes correctly, measuring and test

e;’lipmentof the required accuracy and precision and tt,att:.:
izitruments are of the p-roper type and range to nake me~sur+-
rze~tsof the required accuracy. Commercial inspection equi;-
ment shall be employed where applicable for all tests znd
examinations specified in 4.5. The contractor is responsitls
for assuring that proper calibration procedures Zre followe:.
Government approval of all inspection equipment is requirec
p:ior to its use for acceptance purposes (see 6.U).

4.5 Test Methods and Procedures (see 6.5).-The tests
in 4.5.1 through 4.5.6 shall be performed using prescribed
analytical procedures for replicate determinations given in
standard analytical textbooks.

4.5.1 Determination of Composition

8



MIL-o-45ti45B (PA)

4.5.1.1 HMX Content.-Weigh approximately a 10 gram portion
s< the sample to the nearest 0.001 gram. Transfer the sample
;> a 50 ml beaker and add 30 ml of hot benzene solution (approxl-
=tely 50°C) saturated with RDX and HMX. Cover the beaker with a
watch glass and place on a steam hotplate. (or steam bath and
=Intaln a glass rod and occasionally stir the solution. Accurately
‘ceigha clean dry filtering crucible which was previously
ksated to 100° ~ 5°C. Remove the beaker from the steam hot-
;late and stir the contents to Insure TNT is in solution. Allow
zie contents of the beaker to cool to ambient temperature. ?lace
zke previously weighed crucible on a vacuum flask ,andapply
V?cuun . Stir the sample, then rinse the ex,.losives from the
s;lrrlng rod and watch glass into the crucible using the
szturzced benzene solution from a wash bottle. Filter the
~tquld through the crucible , rinse the beaker and then wash
;?.eresidue with two 5 ml portions of the saturated benzene
s21utlon. Filter all the liquid from the sample and place zhe
:nicible and contents In the steam”heated dryer (or steam
fisatedoven) until dry (10-30 minutes). Remove the crucible
??om t:ae heat source, allow It to cool to ambient temperature
~nd weigh. Calculate the percentage of HMX as follows:

?ercent W4X =

“m-.-:ere:
A = weight of
W = weiglhtof

lOOA
w

residue, grams
sample on a moisture free basis, grams

L.5.1.1.1 HMX analysis for presence of alpha HMX.-The :2.1X
z?talned In 4.5.1.1 shall be used for this determination. Sxe.nine
:>.eHNX for the presence of alpha HMX using X-ray diffractic~ as
i?scribed In ?aragraph 4.3.1.1 of MIL-H-45444B.

0.5.1.2 TIITContent .-The TNT content shall be determined
?: difference. The percentage of HMX (see 4.5.1.1) shall te
s.~btracted from 100 percent.

Q.5.2 Determination of Moisture-Karl Fischer Method
(see 6.6) .-Determine the moisture content In accordance wit?
Y~thod lQ1.5 of MIL-STD-286. The special solvent In this
:?ternination shall consist of eaual volumes of anhydrous
zethanol and benzene throughly mixed. If necessary; the
solvents shall be dried by distillation. (see 6.7)

4.5.3 Determination of Insoluble Particles.-Accurately
xelgh a sample of approximately 50 grams (on a dry weight
S2s1s) and quantitatively transfer the sample to a one (1) liter
~eaker. Add 400 ml of hot acetone (approximately 50”C)
to the beaker. Place a stirring rod In the beaker, cover
tiltha watch glass and heat the contents of the beaker on

9



fiI&o-Q5QQ5B (pA)

a steam heated hot plate (or steam bath) with periodic
s;irrlng. Let the sample remain on the steam hee.tedhot
plate until all of the explosives are in solution. If all
t~e explosives do not go into solution , additional hot acetone
mzy be added. Pour the mixture through a small 2.S.
S;andard No. 60 sieve conforming to RR-S-366 and carefully
collect all the filtrate in a beaker. Quantitatively trans-
fer the residue from the beaker to the sieve wit? acetone,
a.r,dcollect the acetone In the beaker containing She filtraxs.
~:..enwash the sieve with the acetone to remove EEY remzln-

~racr: of explosive, and again collect the aceitonein
filtrate beaker. Dry the sieve. Count and examine
particles retained on the sieve. The filtra:e and
residue shall be used for the acetone insolu”:lemat-
determlnation as specified In h.5.~.

4.5.k Determination of Acetone Insoluble M&z:er.-Accu-
~ately weigh (to the nearest .0001 gram) a clean iry fil-
tsring crucible. Place the crucible on a vacuum ~lzsk ar.d
2;ply vacuum. Quantitatively transfer the filtrzze collects:
i:.the insoluble particle determination (paragrz;k 4.5.3) IT.::
::.scrucible using acetone from a wash bottle tc PInse the
.c,=~ker. Quantitatively transfer all insoluble pz?ticles
~etalned on the U.S. Standard No. 60 sieve from :~.ein-
~:luble narticle determination into the filteri~< ~rUcikle
%zsh the” crucible thoroughly with acetone from ~ “~~shbo~tl~
zc remove any traces of explosives. Filter all l:quid f~orn
:5s sample, then dry the crucible in the steam he=~ed dryer
o: steam heated oven (10 to 30 minutes). Remove zhe cru-
c~ole from the heat source and allow to cool to z::cient
temperature. Accurately weigh the crucible and ~~lculate,.
cc.epercentage of acetone insoluble material as ~cllows:

Percentage, acetone
insoluble material =.R X 100

w

‘.+ 2r e:
R = weight of residue, grams
W = weight of sample used for insoluble parzicle test, Z:=S

4.5.5 Determination of Viscosity.-The viscos~cy shall k=
. a~termlned in accordance with.Method 212.1 of MIZ-STD-650
except that the material must be held In the reel:pot until
all of the sample melts.

10
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0.5.6 Workmanship .-Visually examine the material at least

Tiice during a production run to Cletermine compliance with
xzrkmanshlp and form requirements as specified In 3.5.

5. PREPARATION FOR DELIVERY

5.1 packing - (see 6.2)

5.1.1 Level A .-The Octol shall be packed In wooden
tcxes in accordance with dwg. 7508640.

5.1.2 Level B.-Th”e Octol “shall be packed In fiberboard
:z?tons In accordance with dwg. 7508605.

5.2 Marking.-C4arklng shall be In accordance with dwg.
75Q86kL and 7548645.

6. NO’TZS

6.1 Intended Use.-Octol is Intended for use as a high
~rplost-?e in ‘.izrheads.

6.2 Or~e~lng Data.-See MIL-A-48078. Procurement docunents
skmld 21s0 specify the type and class (if applicable) of Octol
>squlre.?.

6.3 Holston Defense Corporation’s, Standing Operating Procedure
~S3P) 151O-19OO-F for the manufacture of Octol should not result In
:~~ poI:;~orphic conversion of beta HMx to the alpha HMX form. There-
f?re, Gctol manufactured using this procedure does not have to be
:asted for the presence of alpha HI’4X(see 3.2.1). However, if any
‘- the ?ollowlng pressures and temperature, as stated in SO?-1510-
::90+, are elevated:

a. incorporation kettle jacket pressure of 15 PSIE, max.
b. temperature of Octol in Incorporation kettle, 105°C max.
c. hold up kettle pressure of 5 pslg, max.

11
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tie first five (5) batches of Octol produced by the modifie: pro-
cedure shall be tested for the presence of alph.zHMX, as described
in 4.5.1.1.1. If any batch exhibits the presence of alpha ~!tx,
that batch shall be rejected and every subsequent batch of :ctol
q~oduced by the modified process shall be examired for the ;resence
o? alpha HMX.

This precaution is being dictated because current Stua:es
~~dlcate polymorphl~ conversions at higher temperatures .

6.4 Submission of Inspection Equipment Desisns for Appucval.-
:se MIL-A-48078. Submit cquipme] : designs, as required to C:mande::
?Lcatlnny Arsenal, ATTN: SARPA-QA-T, Dover, New jersey 07801.

6.5 Prior approval of the Contracting Officsr is requi~ei
for use of equivalent test methods. A description of the p~:?osec
zsthod should be submitted through the Contracting Officer :::
Cxnmander, Picatinny Arsenal,ATTN: SARPA-QA-A-p, Dover, New
J~rsey 07801. This description should include kit not be lk.~ted
co the procedu~es used, the accuracy and precls:zn of t~e ~e:?od,
zsst data to demonstrate the accuracy and precis:on and drax:ngs
c? any special equipment required.

6.6 Moisture Determination.-Analytical St?r.iardEe:hod
!;.mberC-3 dated 4 October 1971 by the Holston Z+fense Corpzr’ztior.
=ay be used in place of the Moisture Determinat2:n as s?eci~~sd
‘ 4.5.2. Any other method nust be ~pproved by =icatinr.y ksanal,:7.
Z.>ver,llewJersey 07801, ATTN: SARPA-QA-A-P pric~ to use.

6.7 The Karl Fischer method given in 1.!IL–sc;-286was
~<osen because it is considered a better method ~~r th<~ ma:~:ial.

C.:stodian: Pre;aring ;.cti-:lzy:
Army-PA ;.~my_F;.

12
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